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(54) Electric Stapler 



(57) The electric stapler of the invention 

includes inside a body case: a sending means that sends 
out a sheet staple contained in a chamber to one end of 
a driving passage, a forming plate and a driver 
disposed to be able to reciprocate, a holder that holds 
the forming plate and the driver and makes the forming 
plate and the driver reciprocate, a drive shaft that 
reciprocates the holder, and a motor that rotates the 
drive shaft. And, a forward motion of the forming plate 



forms a staple sent out to the one end of the driving 
passage in a U-letter shape, the forward motion of the 
driver shoots out the staple formed in the U-letter 
shape from the other end of the driving passage, and a 
clincher mechanism clinches the legs of the staple shot 
out. Further, the drive shaft is disposed on one 
centric straight line with a spindle of 
the motor, and planet gears for reduction that rotate 
the drive shaft by rotation of the motor spindle are 
disposed along the drive shaft. This construction 
achieves a small sized electric stapler. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an electric stapler- that sends a sheet staple contained in a chamber to 
one end of a driving passage, forms the staple sent to the one end of the driving passage in a U-letter shape by 
means of a forming plate, and shoots the staple formed in the U-letter shape to the other end of the driving passage 
by means of a driver. 

Description of the Prior Art 

[0002] Conventionally, an electric stapler has been known which includes a table that mounts a sheet bundle, a 
main body that loads a cartridge containing the sheet staple, a drive mechanism that elevates the table, and a 
driver that shoots a staple into the sheet bundle from the shooting portion of the cartridge. 

[0003] The drive mechanism is provided with a drive motor, a reduction gear train that the drive motor rotates, 
and a drive shaft that the reduction gear train rotates. The drive shaft is provided with a table cam that moves the 
table vertically, a driver cam that moves the driver vertically, and the like. And, one rotation of the drive shaft 
makes one vertical reciprocating motion of the table, and interlocking with the reciprocating motion of the table, 
lhe~9river shoots out~tfTe~staple~" frorrnrve~sh^Dtihg^ 

clinches the legs of the staple that have shot out of the sheet bundle, thus completing a series of filing operation. 
[0004] Now, in this type of the electric stapler, the drive motor is disposed in the direction perpendicular to 
the sending direction of the staple, and plural shafts of the reduction gears attached to the side walls are arrayed 
in parallel to the motor spindle. Accordingly, the plural reduction gears are placed in parallel on the sidewalls, and 
the plural and parallel installation of the reduction gears enlarges the main body vertically and laterally, which 
is a disadvantage. Further, a link mechanism that moves the driver vertically is provided between the driver cam and 
the driver, and the driver is moved up and down through this link mechanism. Accordingly, the structure becomes 
complicated and the main body becomes still more enlarged, which is also disadvantageous. 

SUMMARY OF THE INVENTION 

[0005] The present invention has been made in view of the foregoing circumstances of the conventional technique, 
and an object of the invention is to provide a construction of an electric stapler, whereby the stapler can be made 
smaller. 

[0006] According to one aspect of the invention, the electric stapler, to accomplish the foregoing object, 
includes inside a body case: a sending means that sends out a sheet staple contained in a chamber to one end of a 
driving passage, a forming plate and a driver disposed to be able to reciprocate, a holder that holds the forming 
plate and the driver and makes the forming plate and the driver reciprocate, a drive shaft that reciprocates the 
holder, and a motor that rotates the drive shaft. And, a forward motion of the forming plate forms a staple sent out 
to the one end of the driving passage in a U-letter shape, the forward motion of the driver shoots out the staple 
formed in the U-letter shape from the other end of the driving passage, and a clincher mechanism clinches the legs 
of the staple shot out. And, in the electric stapler with this construction, the drive shaft is disposed on one 
centric straight line with a spindle of the motor, and planet gears for reduction that rotate the drive shaft by 
rotation of the motor spindle are disposed along the drive shaft. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] 

Fig. 1(A) is a front view illustrating the outlook of the electric stapler relating to the invention, and Fig. 
1 (B) is a side view of the electric stapler; 

Fig. 2(A) is a plan view of the electric stapler shown in Fig. 1 ; 

Fig. 2(B) is a rear view of the electric stapler shown in Fig. 1 ; 

Fig. 3 is a vertical sectional view illustrating the construction of the electric stapler in Fig. 1; 

Fig. 4 is a lateral sectional view of the electric stapler shown in Fig. 1 ; 

Fig. 5 is an explanatory chart of a state in which the clincher links are mounted; 

Fig. 6(A) is a plan view of the body case; 
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Fig. 6(B) is a sectional view of the body case; 

Fig. 7 is an explanatory chart of a state in which the side plates are mounted to the body case; 
Fig. 8(A) is a front view of the first mid gear holder; 
Fig. 8(B) is a sectional view of the first mid gear holder; 

5 

Fig. 9(A) is a front view of the second mid gear holder; 

Fig. 9(B) is a sectional view of the second mid gear holder; 
10 Fig. 10 is a sectional view of a state in which the gear plate is attached to the second mid gear holder; 

Fig. 11 is an explanatory chart of the gear plate; 

Fig. 12 is a front view of the drive gear holder; 
15 Fig. 13 is a side view of the disc of the drive gear holder; 

Fig. 14 is a sectional view of the drive gear holder; 



30 



35 



50 



55 



Fig. 15 is a rear view of the drive gear holder; 
20 Fig. 16 is an explanatory chart of the driver cam; 

Fig. 17 is an explanatory chart of the driver return cam; 

Fig. 18 is an explanatory chart of a state in which the driver cam and the driver return cam are overlapped; 
25 pig. 19 is an explanatory chart of the forming cam; 

Fig. 20 is an explanatory chart of the forming return cam; 

Fig. 21 is an explanatory chart of a state in which the forming cam and the forming return cam are overlapped; 
Fig. 22(A) is a plan view of the driver holder; 
Fig. 22(B) is a sectional view of the driver holder; 
Fig. 22(C) is a front view of the driver holder; 

Fig. 23 is an explanatory chart of a state in which the driver is attached to the driver holder; 

Fig. 24 is an explanatory chart illustrating the positional relation of the driver holder, the driver cam, and 
the driver return cam; 

40 Fig. 25(A) in a plan view of the forming holder; 

Fig. 25(B) is a sectional view of the forming holder; 

Fig. 25(C) is a front view of the forming holder; 

45 Fig. 26 is an explanatory chart of a state in which the forming plate is attached to the forming holder; 

Fig. 27 is an explanatory chart illustrating the positional relation of the forming holder, the forming cam, and 
the forming return cam; 



Fig. 28 is an explanatory chart illustrating the positional relation between the driver holder and the forming holder; 
Fig. 29 is a sectional view illustrating the construction of the anvil mechanism; 
Fig. 30(A) is a front view of the anvil plate; 
Fig. 30(B) is a sectional view of the anvil plate; 

Fig. 31(A) is a front view of a state in which the blade spring is attached to the anvil plate; 
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Fig. 31(B) is a sectional view of a state in which the blade spring is attached to the anvil plate; 

Fig. 32 is a plan section of a state in which the front end of the anvil reaches the driving passage of the cartridge; 

Fig. 33 is a side sectional view of a state in which the front end of the anvil reaches the driving passage of 
the cartridge; 

o 

Fig. 34 is a side sectional view of a state in which the front end of the anvil retreats from the driving 
passage of the cartridge; 

Fig. 35 is a plan section of a state in which the front end of the anvil retreats from the driving, passage of 
1Q the cartridge; 

Fig. 36 is a plan view of a state in which the alider is attached to the body case; 

Fig. 37 is a transverse cross section of a state in which the slider is attached to the body case; 

15 Fig. 38 is a transverse cross section of the stapler body; 

Fig. 39(A) is a front view illustrating the positional relation between the slider and the disc of the drive gear holder; 

Fig. 39(B) is a side view illustrating the positional relation between the slider and the disc of the drive gear holder; 

20 Fig. 40(A) is a plan view of the slider; 

Fig. 40(B) is a front view of the slider; 

Fig. 41(A) is a bottom view of the slider shown in Fig. 40; 

25 pjg. 41(B) is a transverse cross section of the slider; 

Fig. 41(C) is a vertical section of the slider; 

Fig. 42 is an explanatory chart of a state in which the sending plate is attached to the slider; 
30 Fig. 43(A) is a plan view of the sending plate; 

Fig. 43(B) is a side view of the sending plate; 

Fig. 44 is an explanatory chart illustrating the positional relation between the slider and the sheet staple 
35 contained in the cartridge; 

Fig. 45 in an explanatory chart of a state in which the sheet staple is sent out by the slider; 

Fig. 46 is a side view of the lock mechanism; 

40 Fig. 47 is a side view illustrating the construction of the release mechanism; 

Fig. 48(A) is a side view of the clincher guide; 

Fig. 48(B) is a bottom view of the clincher guide; 

45 Fig. 48(C) is a vertical section of the clincher guide; 

Fig. 49(A) is an enlarged view of the front portion of the clincher guide; 

Fig. 49(B) is an enlarged sectional view of the front portion of the clincher guide; 

50 Fig. 50(A) is a side view of the clincher arm; 

Fig. 50(B) is a bottom view of the clincher arm; 

Fig. 50(C) is a vertical section of the clincher arm; 

55 Fig. 50(D) is an enlarged view of the front portion of the clincher arm; 
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Fig. 51 is an explanatory chart of a state in which the clincher arm is attached to the clincher guide; 

Fig. 52 is an explanatory chart of a state in which the clincher arm swings to the clincher guide; 

Fig. 53 is an explanatory chart illustrating the relation of the clincher guide, the clincher arm, the springs, 
and the shafts; 

5 Fig. 54 is a plan view illustrating the lock mechanism and the release mechanism; 

Fig. 55 is a perspective view illustrating the lock mechanism and the release mechanism; 
Fig. 56 is a side view illustrating the lock mechanism and the release mechanism; 
Fig. 57 is a side view of the suspended plate of the lock mechanism; 
Fig. 58 is a side view of the first link plate of the lock mechanism; 
Fig. 59 is a side view of the second link plate of the lock mechanism; 
Fig. 60 is a vertical section illustrating the construction of the cartridge; 
F i gT6~1 "( A)~ i slfp I arTv i ewlof ~t he" cart ri a" g e~ bo~d y ; ~ 
Fig. 61(B) is a vertical section of the cartridge body; 
Fig. 62(A) is a bottom view of the cartridge body in Fig. 61 ; 
Fig. 62(B) is a side view of the cartridge body in Fig. 61 ; 
Fig. 62(C) is a front view of the cartridge body in Fig. 61 ; 

25 

Fig. 63 is a perspective view of the blade spring unit of the cartridge; 
Fig. 64 is an enlarged partial view of the blade spring unit shown in Fig. 63; 
^ o Fig. 65 is an explanatory chart of a state in which the stacked sheet staple is contained in the cartridge body; 

Fig. 66 is a timing chart illustrating the operation of the electric stapler; 

Fig. 67 is an explanatory chart illustrating the disc of the drive gear holder when the slider moves forward; 

35 Fig. 68 is an explanatory chart of a state in which the staple is formed in a U-letter shape; 

Fig. 69 is an explanatory chart illustrating the state of the lock mechanism and the clincher link and the 
clincher guide, when the forming holder is at the home position; 

Fig. 70 is an explanatory chart illustrating the state of the release mechanism, when the forming holder is at 
40 the home position; 

Fig. 71 is an explanatory chart of a state in which the front end of the clincher guide holds the sheet bundle 
by the swing of the clincher link; 

Fig. 72 is an explanatory chart illustrating the state of the release mechanism, when the front end of the 
45 clincher guide holds the sheet bundle; 

Fig. 73 is an explanatory chart of a state in which the staple is shot out; 

Fig. 74 is an explanatory chart of a state in which the staple is shot out and the ends of legs of the staple 
forward against the groove of the clincher arm; 

Fig. 75 is an explanatory chart of a state in which the legs of the staple shot out are going to be bent inward; 

Fig. 76 is an explanatory chart illustrating the swing position of the clincher link, when the forming holder 
goes down from the upper dead point; 

Fig. 77 is an explanatory chart illustrating the swing position of the clincher arm to the clincher guide; 
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Fig. 78 is an explanatory chart of a state in which the legs of the staple are completely bent by the clincher arm; 

Fig. 79 is an explanatory chart of a state in which the clincher link slightly swings anticlockwise from the 
position illustrated in Fig. 76; 

Fig. 80 is an explanatory chart illustrating the state of the release mechanism in which the clincher link 
swings to the position illustrated in Fig. 79; 

Fig. 81 is an explanatory chart of a state in which the lock mechanism releases the lock; 
Fig. 82 is an explanatory chart illustrating the operation of the release mechanism; and 

Fig. 83 is an explanatory chart of a state in which a buckling of the staple is prevented, when the sheet bundle 
P is considerably thick. 

[Fig. 66] is an explanatory chart of a shooting portion of the conventional electric stapler; 
[Fig. 67] is an enlarged view of a part in [Fig. 66]; 

[Fig. 68] is an explanatory chart illustrating the positional relation of the driver, the forming plate, the 
anvil portion, and the pusher. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

[0008] The embodiment of an electric staple relating to the invention will now be described on the basis of the 
accompanying drawings. 

[0009] An electric staple 1 as shown in Fig. 1 through Fig. 4 has a stapler body 10 and a cartridge 600 
detachably mounted on the stapler. body 10. 

[0010] The stapler body 10 includes a shooting mechanism 100 that shoots a staple S from a driving passage 601 
provided with the cartridge 600, a clincher mechanism 200 that enfolds the tip portions of the staple shot, a 
sending mechanism 300 that sends a sheet staple ST piled up in the cartridge 600 to one end of the driving passage 
601, a drive mechanism 400 that drives the mechanisms 100, 200, and 300, and an anvil mechanism 500 that retreats 
the anvil described later from the driving passage 601, after forming the staple in a U-letter shape. 

[0011] As shown in Fig. 3, the stapler body 10 is provided with a motor chamber 11 of which section is virtually 
circular and a body case 13 in which a gear chamber 12 is formed, and inside the gear chamber 12 are formed inner 
teeth i12A. As shown in Fig. 5, L-letter formed grooves 14, 14 are formed on both sides 13A, 13A of the body case 13. 
The front ends of the grooves 14, 14 are made open, which reach the front ends of the sides 13A, 13A. Similarly, the 
upper ends of the grooves 14, 14 are made open, which reach the upper ends of the sides 13A, 13A. And, clincher 
links 201 are attached to each of the groves 14, 14 in such a manner that they can swing to the position of the 
dotted lines. 

[0012] As shown in Fig. 6, upper walls 16, 16 having a specific height and depth are formed on the upper 
portions of the body case 13. Guide grooves 18, 18 are formed along the upper walls 16, 16 on the inner lower 
portions thereof. Guide projections 19, 19 are formed along the upper walls 16, 16 on the inner upper portions 
thereof. A recess 21 is formed on the front end of a ceiling wall 20 of the body case 13, and a notch 22 is formed 
on the center of the recess 21 . 

[0013] Side plates 23, 23 are attached to both the sides 13A, 13A of the body case 13, as shown in Fig. 7. A 
front plate 25 and a rear plate 26 are attached to the front side and the rear side of the body case 13. Flat 
projections 27, 27 are formed on and inside the upper portions of the side plates 23, 23 (see Fig. 46), and the side 
plates 23, 23 have contact portions 28, 28 extending inward on the upper ends thereof. Further, a micro switch 29 is 
attached on one side plate 23, which detects that the clincher link 201 stays at the solid line position (see Fig. 5) 
. When the clincher link 201 stays at the solid line position, a forming holder 110 described later is at the home 
position (the position illustrated in Fig. 3). 

[0014] A fixed spring 40 is attached by a screw N1 on the backside of the ceiling wall 20 of the body case 13. 
The fixed spring 40 has a virtually V-letter formed nadir 41 and a crest 42 formed on the back of the nadir 41 . 

[Drive Mechanism] 



[0015] The drive mechanism 400 contains, as shown in Fig. 3, a drive gear 401 attached onto a motor spindle Ma 
of a motor M, a first mid gear holder 420 mounted on a drive shaft 410, a second mid gear holder 430 mounted on the 
drive shaft 410, a drive gear holder 440, a driver cam 470, a driver return cam 471, a forming cam 472, a forming 
return cam 473, and the like. The drive gear holder 440 and the cams 470 to 473 are mounted on the D-cut portion of 
the drive shaft 410, which rotate together with the drive shaft 410. 

[0016] Further, the motor M is installed under the cartridge 600 in such a manner that the direction of the 
motor spindle Ma of the motor M coincides with the sending direction of the sheet staple ST of the cartridge 600 
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described later. And, the motor spindle Ma and the drive shaft 410 are on the same straight line. 
[First Mid Gear Holder] 



[0017] As shown in Fig. 8, the first mid gear holder 420 has a disc 421, a pair of shafts 422, 422 is formed on 
one side of the disc 421 to be symmetrical with the center thereof, and a shaft 424 is formed on the center of the 
other side of the disc 421. A gear 424A is formed on the circumference of this shaft 424, and a hole 424B is formed 
to hollow the shaft 424. Planet gears 425, 425 are mounted on the shafts 422, 422 so that they can rotate freely 
(see Fig. 3). The planet gears 425, 425 are engaged with the inner teeth 12A of the gear chamber 12, and with the 
drive gear 401 as well. One end of the drive shaft 410 is inserted in the hole 424B of the shaft 424 of the first 
mid gear holder 420, which is supported to be rotatable. The other end of the drive shaft 410 is supported to be 
rotatable on the front plate 25. 

[Second Mid Gear Holder] 

[0018] As shown in Fig. 9, the second mid gear holder 480 has a disc 431, on one side of which are formed three 
shafts 432 and three retaining portions 433 having the same heights as the shafts 432, which are disposed 
alternately with an equal distance along the periphery of the disc 431. Projections 432A having a smaller diameter 
than the shaft 432 are formed on each of the end faces of the shafts 432, and circular projections 433A are formed 
on each of the end faces of the retaining portions 433. Further, a shaft 435 is formed on the other side of the disc 
-43.1 ,_and-a-gear^35AJs Jormed-to_surro 

disc 431. As shown in Fig. 3, the drive shaft 410 is inserted through the through hole 436, and the second mid gear 
holder 430 is mounted to be rotatable on the drive shaft 410. 

[0019] And, planet gears 437 are mounted each on the shafts 432 so that they can freely rotate (see Fig. 3). The 
planet gears 437 are engaged with the inner teeth 12A of the gear chamber 12 and with the gears 424A of the first 
mid gear bolder 420 as well. 

[0020] As shown in Fig. 10, a gear plate 450 is attached to the retaining portions 433 of the second mid gear 
holder 430. The gear plate 450 has a hole 451 formed on the center thereof, and three smaller holes 452 and three 
larger holes 453 formed around the hole 451 so that the smaller holes and the larger are alternately arranged. The 
projections 433A of the retaining portions 433 of the second mid gear holder 430 are engaged in the larger holes 453, 
so that the gear plate 450 is attached to the retaining portions 433 of the second mid gear holder 430. 
[0021] Further, the projections 432A of the shafts 432 are engaged in the smaller holes 452 of the gear plate 
450, whereby one end of the shafts 432 are retained in the smaller holes 452 of the gear plate 450. That is, the 
disc 431 and the gear plate 450 retain both the ends of the shafts 432, whereby the strength of the shafts 432 are 
secured. The gear plate 450 is omitted in Fig. 3. 



[Drive Gear Holder] 



[0022] As shown in Fig. 12 through Fig. 15, the drive gear holder 440 has a disc 441. On one side of the disc 
441, three shafts 442 and three retaining portions 443 having the same heights as the shafts 442 are formed 
alternately with an equal distance along the periphery of the disc 441. In Fig. 13, the shafts 442 and the retaining 
portions 443 are omitted. 

[0023] Projections 442A having a smaller diameter than the shaft 442 are formed on each of the end faces of the 
shafts 442, and circular projections 443A are formed on each of the end faces of the retaining portions 443. And 
planet gears 444 are mounted each on the shafts 442 so that they can freely rotate, and they are engaged with the 
inner teeth 12A of the gear chamber 12 and with the gears 435A of the second mid gear holder 430 as well. 
[0024] The gear plate 450 illustrated in Fig. 11 is attached to the retaining portions 443 of the drive gear 
holder 440, in the same manner as in the second mid gear holder 430. The gear plate 450 ensures the strength of the 
shafts 442. 

[0025] Further, on the periphery of the disc 441 is formed an arched notch 445 having a specific breadth, which 
extends along the circumference. On the periphery thereof is formed a slope 446 that extends along the circumference 
from one side to the other side of the disc 441. The slope 446 has the same thickness as the notch 445, and is 
formed continuously to the notch 445. A shaft hole 447 is formed on the center of the disc 441, and a hole 448 is 
formed on the other side of the disc 441, between the shaft hole 447 and the peripheral edge. The drive shaft 410 is 
put through the shaft hole 447 of the disc 441. 

[0026] As the motor spindle Ma of the motor M rotates, the rotation turns the drive gear holder 440 by way of 
the planet gears 425, 437, 444, and the first and second mid gear holders 420, 430. The rotation of the drive gear 
holder 440 turns the drive shaft 410. The planet gears 425, 437, 444, and the gears 424A, 484A of the first, second 
mid gear holders 420, 430 constitute a reduction gear. The planet gears 425, 437, 444 are arranged to surround the 
drive shaft 410. 



[Driver Cam] 



[0027] As shown in Fig. 16, the driver cam 470 has a cam face 470A for shooting the staple S (the face whose 
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diameter increases clockwise) and a cam face 470B for completely shooting the staple S (the face whose diameter 
becomes the maximum). Further, the driver cam 470 has a shaft hole 470C formed thereon, and the drive shaft 410 is 
engaged in the shaft hole 470C, and the driver cam 470 turns clockwise (in Fig. 16) together with the drive shaft 410. 

[Driver Return Cam] 

[0028] As shown in Fig. 17, the driver return cam 471 has a cam face 471 A for returning the driver to the home 
position (the face whose diameter increases clockwise) and a cam face 471 B for staying the driver at the home 
position (the face whose diameter becomes the maximum). Further, the driver return cam 471 has a projection 47 1T 
formed on one side thereof, and the projection 471 T is inserted in the hole 448 of the disc 441 of the drive gear 
holder 440 (see Fig. 3). Also, the driver return cam 471 has a shaft hole 471 C formed thereon, and the drive shaft 
410 is engaged in the shaft hole 471 C as shown in Fig. 3, and the driver return cam 471 turns clockwise (in Fig. 17) 
together with the drive shaft 410. 

[0029] The driver cam 470 and the driver return cam 471 are mounted on the drive shaft 410 in a state that they 
are overlapped, as shown in Fig. 18. 

[Forming Cam] 

[0030] As shown in Fig. 19, the forming cam 472 has a cam face 472A for forming the staple S in a U-letter shape 
(the face whose diameter increases clockwise) and a cam face 472B whose diameter becomes the maximum. Further, 
the-forming-cam-47-2-has-a-shaft-hole-47-2G-formed-thereonrand-the-drive-shaft-4-10-is-engaged in-the shaft-472G-as- 
shown in Fig. 3, and the forming cam 472 turns clockwise (in Fig. 19) together with the drive shaft 410. 

[Forming Return Cam] 

[0031] As shown in Fig. 20, the forming return cam 473 has a cam face 473A for returning the forming holder 110 
described later to the home position (the face whose diameter increases clockwise) and a cam face 473B for staying 
the forming holder 110 at the home position (the face whose diameter becomes the maximum). Further, the forming 
return cam 473 has a shaft hole 473C formed thereon, and the drive shaft 410 is engaged in the shaft 473C, and the 
forming return cam 473 turns clockwise (in Fig. 20) together with the drive shaft 410. 

[0032] The forming cam 472 and the forming return cam 473 are mounted on the drive shaft 410 in a state that 
they are overlapped, as shown in Fig. 21 . 

[Shooting Mechanism] 

[0033] The shooting mechanism 100 includes a driver holder 101, a driver attached to the driver holder 101, the 
forming holder 110, forming plates 111, 112 attached to the forming holder 110. 

[Driver Holder] 

[0034] As shown in Fig. 22, the driver holder 101 has a virtually rectangular plate 104 with a vertical long 
hole 103 formed thereon. The plate 104 has a pair of projections 105 formed on one side thereof, on the positions 
above the long hole 103 that are symmetrical to the long hole 103. Further, the plate 104 has contact portions 106, 
107 formed on the upper and lower ends thereof, which stick out on the other side, and the contact portion 107 
sticks out longer by a specific length than the contact portion 106. 

[Driver] 

[0035] As shown in Fig. 23, the driver 102 has a vertically long rectangular shape; and it has a long hole 102A 
formed on the lower side, which has the same size as the long hole 108 of the driver holder 101. The driver 102 has 
a pair of holes 102B formed on the positions above the long hole 102A that are symmetrical to the long hole 102A. 
The projections 105 of the driver holder 101 are engaged in the holes 102B, whereby the driver 102 is attached to 
the driver holder 101. 

[0036] The drive shaft 410 is inserted through the long holes 103 and 102A of the driver holder 101 and the 
driver 102, and the long holes 103 and 102A allow the driver holder 101 and the driver 102 to move vertically to the 
drive shaft 410. Further, as shown in Fig. 24, the driver cam 470 and the driver return cam 471 mounted on the drive 
shaft 410 are disposed with a spacer 108 between the contact portions 106, 107 of the driver holder 101. The driver 
cam 470 is in contact with the contact portions 106, 107; and the driver return cam 471 is in contact only with the 
contact portion 107. The rotation of the driver cam 470 lifts up the driver holder 101, and the rotation of the 
driver return cam 471 brings down the driver holder 101 . 

[Forming Holder] 

[0037] As shown in Fig. 25, the forming holder 110 has a virtually rectangular plate 113 with a vertically long 
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hole 11 OA formed thereon. The plate 113 has notches 114 formed on the center portions of the right and left side 
edges. The plate 113 has a pair of projections 115, 115 formed on the right upper and right lower areas on one side 
thereof (Fig. 25(C)), and has a pair of projections 116, 116 formed on the left upper and left lower areas on the 
one side thereof. Further, the plate 113 has contact portions 117, 118 formed on the upper and lower ends thereof, 
which stick out on the other side, and the contact portion 117 sticks out longer by a specific length than the 
contact portion 118. 

[Forming Plate] 



[0038] As shown in Fig. 26, the forming plate 111 includes a rectangular base plate portion 111A and a forming 
plate portion 111F narrower than the base plate portion 111A that overlies the left side of the base piate portion 
111A (in Fig. 26). The base plate portion 111A has a pair of holes 1 11 B formed on the upper and lower areas thereof. 

10 Similarly, the forming plate 112 includes a rectangular base plate portion 112A and a forming plate portion 112F 
narrower than the base plate portion 112A that overlies the right side of the base plate portion 112A (in Fig. 26). 
The base plate portion 1 12A has a pair of holes 1 12B formed on the upper and lower areas thereof. 
[0039] These forming plates 111, 112 are attached to the forming holder 110 in such a manner that the 
projections 115, 1 1 6 of the forming holder 1 1 0 are engaged in the holes 1 1 1 B, 1 1 2B of the forming plates 111, 112. 
[0040] The drive shaft 410 is inserted through the long holes 11 OA of the forming holder 110, and the long holes 
110A allows the forming holder 110 to move vertically to the drive shaft 410. Further, as shown in Fig. 27, the 
forming cam 472 and the forming return cam 473 mounted on the drive shaft 410 are disposed between the contact 

portions-1-1-77-1-18-of-the-forming-holder- 140^ The-forming-return-Gam-473-is-in-contact~with4he- contact-portions -1-17, - 

118; and the forming cam 472 is in contact only with the contact portion 117. The rotation of the forming cam 472 
lifts up the forming holder 110, and the rotation of the forming return cam 473 brings down the forming holder 110. 

20 [0041] End portions 201 A of the clincher links 201 are inserted in the notches 114 of the forming holder 110, 
and the vertical movement of the forming holder 110 swings the clincher links 201 between the solid line position 
and the dotted line position (see Fig. 5). 

[0042] The driver holder 101 and the forming holder 110 are mounted on the drive shaft 410 so as to sit back to 
back each other, and the driver 102 site between the forming plates 11 1F, 112F. The forming plates 111F, 112F 
forward against the driving passage 601 by the rise of the forming holder 110 and form a staple in a U-letter shape. 
25 The driver 102 goes into the driving passage 601 by the rise of the driver holder 101 and shoots the staple formed 
in the U-letter shape from the driving passage 601 . 



[Anvil Mechanism] 



SO [0043] As shown in Fig. 29, the anvil mechanism 500 is disposed on the front end of the ceiling wall 20 of the 
body case 13, which includes an anvil plate 501 attached to the front plate 25 by way of the front bent portion of 
the side plate 23, an anvil 510 retained by the anvil plate 501, a blade spring 520, and the like. 

[Anvil. Plate] 

35 [0044] As shown in Fig. 30, the anvil plate 501 is made of a rectangular plate, on the center of which a 
rectangular opening 502 is formed. A retaining portion 503 extending backward is formed under the opening 502, and a 
recess 504 is formed on the lower edge of the anvil plate 501 . Tapped holes 505 are formed on the right and left 
sides of the opening 502, and screws screwed in these tapped holes 505, which are not illustrated, fix the anvil 
plate 501 to the front plate 25. 

40 [0045] The blade spring 520 is attached to the front side of the anvil plate 501, as shown in Fig. 31. A forward 
bent portion 521 is formed on the lower part of the blade spring 520, and the upper part of the blade spring 520 is 
fixed to the upper part of the anvil plate 501 . The blade spring 520 slightly swells forward like a bow. 
[0046] The anvil 510 is disposed inside the opening 502 of the anvil plate 501 so as to move forward and 
backward, and it is mounted on the retaining portion 503. 



45 [Anvil] 



[0047] The anvil 510 includes a base portion 511 extending right and left, an anvil portion 512 extending 
backward from both the ends of the base portion 511, and a thrust portion 513 projecting forward from the center of 
the base portion 511. The thrust portion 513 has a head portion 51 3A and a neck portion 51 3B, the neck portion 51 3B 
pieces through the blade spring 520, and the head portion 513A thrusts out on the front side of the blade spring 

JU 520. The anvil 510 is fixed to the blade spring 520 by the head portion 51 3A. 

[0048] As shown in Fig. 32 and Fig. 33, an end portion 51 2A of the anvil portion 512 goes into the driving 
passage 601, passing through a notch 645 of a guide plate 643 of the cartridge 600. The blade spring 520 is bending, 
as the forming holder 110 rises to push up the bent portion 521 of the blade spring 520, as shown in Fig. 34 and 
Fig. 35. The bending moves the anvil 510 forward, and the end portion 51 2A of the anvil portion 512 retreats from 

55 the driving passage 601 of the cartridge 600. 
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[0049] The sending mechanism 300 includes, as shown in Fig. 36 through Fig. 39, the disc 441 of the drive gear 
holder 440, a slider 301 attached to the upper front of the ceiling wall 20 of the body case 13 to be movable back 
and forth, springs 320 that energize the slider 301 forward, a sending plate 330 attached to the slider 301, and the 
like. The springs 320 are attached to the upper walls 16, 16 of the body case 13, which energize wing portions 310 
of the slider 301 forward (see Fig. 40). 

[Slider] 

[0050] The slider 301 has a flat base portion 302, as shown in Fig. 40 and Fig. 41. The base portion 302 has the 
wing portions 310 formed along both the sides thereof. The wing portions 310 have slant portions 311 extending 
downward, and horizontal portions 312 extending horizontally from the lower ends of the slant portions 311 . 
[0051] The base portion 302 has a recess 304 formed on the front end thereof, and the recess 304 has an end 
face 304A, being a slope slant forward. The base portion 302 has a projection 305 on the underside thereof, and the 
projection 305 has a through slit 306 formed thereon. The lower face of the projection 305 is formed into an arched 
recess 305A. 

[0052] The base portion 302 has a recess 307 formed on the underside thereof, which has a specific width and 
extends backward from the front end of the projection 305. The depth of the recess 307 becomes gradually shallow 
toward a front portion 307A of the recess 307 that faces the projection 305. A flat shallow mounting face 307B is 
To rmed"ofTthe~bacK~6f "th e rec^s _ 307rwd"th'e~mou riti rig~f a rcer 307 B "ha s~a~ta pp"e"d"hole~3 07 C"f oTmed~the reo h~T he' 
sending plate 380 is fixed to the mounting face 307B by a screw N2, as shown in Fig. 42. 

[Sending Plate] 

[0053] The sending plate 330 has a fixing portion 332 with a screw hole 331, as shown in Fig. 43, in which an 
elastic portion 333 is formed which goes down a step from the fixing portion 332 and extends forward. On the end of 
the elastic portion 333, a claw 334 is formed which projects slant upward. 

[0054] The sending plate 330 is attached to the slider 301 by the fixing portion 332 being fixed to the mounting 
face 307B of the slider 301 by the screw N3, as shown in Fig. 42. And, the elastic portion 333 of the sending plate 
330 is inserted through the slit 306 of the projection 305, and the claw 334 is in contact with the end face 304A of 
the slider 301 and an end portion 334A of the claw 334 thrusts out over the upper face of the base portion 302 of 
the slider 301 . 

[0055] After the slider 301 has the sending plate 330 attached thereon, as shown in Fig. 37 and Fig. 38, the 
horizontal portions 312 of the wing portions 310 are inserted in the guide grooves 18, 18 of the body case 13, and 
the projection 305 of the base portion 302 is put in the notch 22 of the body case 13, whereby the slider 301 is 
attached to the upper side of the ceiling wall 20 of the body case 13. The slider 301 moves back and forth by the 
horizontal portions 312 of the wing portions 310 sliding in the guide grooves 18, 18 of the body case 13. 
[0056] The slider 301 is energized forward by the spring 320, and when the forming holder 110 is in the home 
position, the projection 305 of the slider 301 comes in contact with the disc 441 of the drive gear holder 440, and 
the slider is stopped at the position illustrated in Fig. 44. Here, an edge portion 22a of the notch 22 on the 
ceiling wall 20 of the body case 13 is to press the elastic portion 333 of the sending plate 330. This pressing 
pushes a part of the elastic portion 333 into the recess 307 of the base portion 302 of the slider 301, so that the 
end portion 334A of the claw 334 of the sending plate 330 is pulled in down from the upper face of the base portion 
302 of the slider 301. 

[0057] As the drive gear holder 440 turns and the notch 445 of the disc 441 comes to a specific position, the 
slider 301 goes into the notch 445. That is, the slider 301 moves forward. As the slider 301 moves forward, as shown 
in Fig. 45, the pressing to the elastic portion 333 of the sending plate 330 which has been given by the edge 22a of 
the notch 22 on the ceiling wall 20 of the body case 13 is released, and the end portion 334A of the claw 334 of the 
sending plate 330 thrusts out over the upper face of the base portion 302 of the slider 301 to thereby send the 
sheet staple ST forward. 

[0058] And, as the drive gear holder 440 further turns, the slope 446 of the disc 441 comes in contact with the 
front of the projection 305 of the slider 301, and accompanied with the rotation of the drive gear holder 440, the 
slope 446 pushes back the slider 301 against the energizing force of the spring. Thus, the slider 301 makes one 
reciprocating motion back and forth, with one rotation of the drive gear holder 440. 

[Clincher Mechanism] 

[0059] The clincher mechanism 200 includes, as shown in Fig. 46 and Fig. 47, a pair of clincher links 201, a 
clincher guide 210 of which back is attached to the side plates 23, 23 of the body case 13 so as to freely swing, a 
clincher arm 220 of which back is attached to the back of the clincher guide 210 to freely swing, a lock mechanism 
250 that suspends the clincher guide 210 to the position where the clincher guide 210 turns by a specific angle, and 
a release mechanism 270 that releases the suspension by the lock mechanism 250, and the like. 
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[Clincher Links] 

[0060] The clincher links 201 are formed into an L-letter shape, and pivoted about the middle point thereof. 
Horizontal contact faces 202A and vertical contact faces 202B are formed on upper portions 202 of the clincher links 
201. Protruded portions 203 are provided on the rear ends of the upper portions 202 at the position fallen by a 
specific height from the position of the contact faces 202A. The protruded portions 203 have slightly slant supporting 
faces 203A to heighten the rear upper sides thereof. 



[Clincher Guide] 



[0061] The clincher guide 210 has side plate portions 212 formed on both sides of a base portion 211, as shown 
in Fig. 48. Rear portions 21 2A of the side plate portions 212 are formed to thrust backward from the rear end of the 
base portion 211. Shaft holes 213, 214 are formed on the rear sides of the rear portions 212A, and slant long holes 
215 are formed on the front side of the rear portions 212A. A notch 216 having a specific depth and width is formed 
on the center of the front end of the base portion 211. Hanging walls 217 are formed on both the sides of the notch 
216. As shown on Fig. 49 (A) and Fig. 49 (B), recesses 218 are formed on insides 217A of the hanging walls 217, 
which extend upward from the lower ends thereof. Slopes 21 8A that slant inward are formed on the upper portions of 
the recesses 218. The lower portions of the recesses 218 are made open. 

[0062] The clincher guide 210 is made to freely rotate by a shaft 31 attached between the side plates 23; 23 
being inserted through the shaft holes 213 of the side plate portions 212. A shaft 32 is attached through the shaft 
ho1es~2-1-47-i 2T4-oHhe-side-plate-portions-2-1-2— 2-12r-and-both-ends-of-a-shaft-33-are-inserted-into-the-long-holes-215 r 
215 of the side plate portions 212, 212. The shaft 33 is made movable along the long holes 215. 

[Clincher Arm] 



[0063] The clincher arm 220 has side plate portions 222 formed on both sides of a base portion 221, as shown in 
Fig. 50. Rear portions 222A of the side plate portions 222 are formed to thrust backward from the rear end of the 
base portion 221. Shaft holes 223, 224 are formed on the rear sides of the rear portions 222A, which face to the 
shaft holes 213, 214 of the clincher guide 210; and long holes 225 are formed on the front sides of the rear 
portions 222A, which face to the long holes 215 of the clincher guide 210. The diameter of the shaft hole 224 is set 
larger than that of the shaft hole 214 of the clincher guide 210; and the long hole 225 is slanted to the horizontal 
direction slightly more than the long hole 215 of the clincher guide 210. 

[0064] And, a clincher portion 226 projecting forward is formed on the center of the front end of the base 
portion 211. A groove 227 extending right and left (in the vertical direction in Fig. 50(B)) is formed at the 
position corresponding to the recesses 218 of the clincher guide 210. 

[0065] The clincher arm 220 is placed between the side plate portions 212, 212 of the clincher guide 210, as 
shown in Fig. 51. The shaft 31 is inserted through the shaft holes 223 of the clincher arm 220, and the shaft 32 is 
loosely engaged in the shaft holes 224. The shaft 33 of the clincher guide 210 is inserted through the long holes 
225 of the clincher arm 220, and the shaft 33 is made movable along the long holes 225. Since the long holes 225 are 
slanted to the horizontal direction more than the long holes 215, as the shaft 38 moves along the long holes 215, 
the clincher arm 220 swings about the shaft 31 by a specific angle from the clincher guide 210, as shown in Fig. 52. 
[0066] And, as shown in Fig. 53 and Fig. 54, a pair of springs 227 is mounted between the shaft 33 and the shaft 
32, and the shaft 33 is energized backward by the springs 227. 

[Lock Mechanism] 



[0067] The lock mechanism 250 includes suspended plates 251, 251 provided outside both the side plate portions 
212, 212 of the clincher guide 210, and a spring 260 that moves the suspended plates 251, 251 backward, and the like, 
as shown in Fig. 54 through Fig. 56. 

[0068] Each of the suspended plates 251 has a rectangular slit hole 252, as shown in Fig. 57. A lower side 253 
of the suspended plate 251 is formed to slant upward to the backside. A recess 254 engaged with the shaft 32 is 
formed on a middle position of the lower side 253, and a slant face 253A on the front side of the recess 254 has a 
length L1 . Further, a hole 255 is formed on the rear side of the slit hole 252 of the suspended plate 251 . 
[0069] The projections 27 of the side plates 23 are inserted in the holes 252 of the suspended plates 251, as 
shown in Fig. 46 and Fig. 54, and thereby the suspended plates 251 can be moved back and forth. Since the 
projections 27 are made in a flat plate and the holes 252 are made in a slit, the suspended plates 251 are to move 
back and forth with the horizontal state maintained. 

[0070] The spring 260 is wound on the shaft 31, and one end 260A of the spring 260 is hooked on a shaft 34 
described later, and the other end 260B is hooked on the shaft 32. The spring 260 energizes the shaft 32 and the 
shaft 34 in a direction to expand the distance between both the shafts. This energizing force energizes the 
suspended plates 251 backward, and energizes the clincher guide 210 and the clincher arm 220 anticlockwise about 
the shaft 31 at the same time. 

[0071] When the clincher links 201 stay at the position illustrated in Fig. 46, that is, when the driver holder 
101 and the forming holder 110 stay at the home position, the shaft 32 is hooked in the recesses 254 of the 
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suspended plates 251 and is in contact with the supporting faces 203A of the clincher links 201. The shaft 33 is in 
contact with the contact faces 202A of the clincher links 201. Therefore, the suspended plates 251 stay at the 
position illustrated in Fig. 46 by the shaft 32 being hooked in the recesses 254 regardless of the energizing force 
of the spring 260, and will not move backward. And, the clincher guide 210 and the clincher arm 220 stay at the 
position illustrated in Fig. 46 by the shaft 32 being in contact with the supporting faces 203A regardless of the 
energizing force of the spring 260, and will not turn anticlockwise. 
5 [0072] When the clincher links 201 swing to a position illustrated in Fig. 71, the shaft 33 comes off the contact 
faces 202A of the clincher links 201 and the shaft 32 comes off the supporting faces 203A of the clincher links 201, 
whereby the clincher arm 220 and the clincher guide 210 turn anticlockwise about the shaft 31 by the energizing 
force of the spring 260. 

[0073] As the clincher arm 220 and the clincher guide 210 turn to the position illustrated in Fig. 71 by the 
energizing force of the spring 260, the lock mechanism 250 moves the suspended plates 251 backward by the 
10 energizing force of the spring 260, and brings the shaft 32 attached to the clincher guide 210 into contact with the 
slant faces 253A of the suspended plates 251, as shown in fig. 71. Thereby, even if a strong upward force is 
effected to the frond end of the clincher guide 210, the suspended plates 251 will not turn about the shaft 34, 
since the projections 27 of the side plates 23 of the stapler body 10 are inserted into the slit holes 252 of the 
suspended plates 251, Accordingly, the clincher guide 210 does not turn clockwise by the suspended plates 251. That 
is, the clincher guide 210 is locked at the position illustrated in Fig. 71 by the lock mechanism 250. 

15 

[Release Mechanism] 



[0074] The release mechanism 270 includes a pair of first link plates 271 in conjunction with a pair of the 
clincher links 201 and a pair of virtually triangular second link plates 280, and the like. 

[First Link Plates] 



[0075] The first link plates 271 have long holes 272 formed slant to the longitudinal direction on the front 
ends thereof, in which the shaft 33 is inserted, and have shaft holes 273 formed on the rear sides, as shown in Fig. 
58. And, both ends of a shaft 35 are inserted into the shaft holes 273, 273 of the first link plates 271, 271 to 
25 thereby mount the shaft 35 on the first link plates 271 , 271 , as shown in Fig. 54 and Fig. 55. 



[Second Link Plates] 



[0076] The second link plates 280 have shaft holes 281 formed on the lower sides, shaft holes 282 formed on the 
30 center fronts, and vertically long shaft holes 283 formed on the upper sides, as shown in Fig. 59. The distance L2 
Jt between the shaft hole 281 and the shaft hole 283 is set to double the distance L3 between the shaft hole 281 and 
the shaft hole 282. The shaft 31 is inserted through the shaft holes 281, as shown in Fig. 55 and Fig. 56, and the 
second link plates 280 are rotatable about the shaft 31. Further, both the ends of the shaft 35 are inserted into 
the shaft holes 282, 282, and the shaft 34 is inserted through the shaft holes 283, 283. The shaft 34 is movable 
relatively vertically in the shaft holes 283, 283. 
35 [0077] As the clincher links 201 turn anticlockwise from a position illustrated in Fig. 77, the contact faces 
202B push the shaft 33 forward, the first link plates 271 move forward together with the shaft 33, the second link 
plates 280 turn about the shaft 31, and the turning of the second link plates 280 moves the suspended plates 251 
forward through the shaft 34. Thus, the release mechanism 270 releases the lock of the clincher guide 210 by the 
moving of the suspended plates 251 forward. 

40 [Cartridge] 



[0078] The cartridge 600 is composed of, as shown in Fig. 60, a cartridge body 602, a blade spring unit 650 
detachably mounted in the cartridge 602, and the like. 

45 [Cartridge Body] 

[0079] The cartridge body 602 has a bottom wall 610, side walls 620, 620, a ceiling wall 630, a front wall 640, 
and the like, that form a chamber 603 to contain the sheet staple ST piled up, as shown in Fig. 61 and Fig. 62. In 
mounting the cartridge 600 in the stapler body 10, the upper side of the ceiling wall 630 becomes flush with an 
upper edge face 25A of the front plate 25 of the stapler body 10, and the ceiling wall 630 becomes a face on which a 

50 sheet bundle P is mounted. 

[0080] The rear end of the cartridge body 602 is made open as an opening 604. An opening 61 1 having a specific 
width shorter than the length of the staple S and a specific length is formed on the front portion of the bottom wall 
610, and a projection 612 projected downward is formed on the underside of the rear portion of the bottom wall 610. 
A recess 613 is formed on the upper side of the rear portion of the bottom wall 610. 

55 [0081] The sidewalls 620 have guide grooves 621 formed along the outsides thereof, and handles 622 projecting to 
the sides formed on the rear portions thereof. The ceiling wall 630 has a hole 631 formed on the rear portion 
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thereof, and a gap SK is formed between a lower face 641 of the front wall 640 and an upper face 61 OA of the bottom 
wall 610. The height of the gap SK is set substantially identical to the thickness of the sheet staple ST. 
[0082] The front wall 640 is provided with a guide wall 643 on the front thereof, and the driving passage 601 is 
formed between the guide wall 643 and the front wall 640. The driving passage 601 is formed to thrust out the 
ceiling wall 630 on the upper end thereof. The guide wall 643 has a recess 644 formed on the underside thereof, and 
the vertical position of an upper face 644A of the recess 644 is substantially coincident with the vertical position 
of the upper face 61 OA of the bottom wall 610. The recess 644 has a pair of notches 645, 645 formed inside thereof. 



[Blade Spring Unit] 



[0083] The blade spring unit 650 includes, as shown in Fig. 68, a rectangular bottom plate portion 651 extending 
laterally (right and left in Fig. 63), an upright portion 660 rising on the rear end of the bottom plate portion 651, 
and a top board portion 670 extending forward from the upper end of the upright portion 660. 

[0084] The bottom plate portion 651 has a notch 652 with a specific width and depth formed on the front center 
thereof, and pair of elastic legs 653 are formed on both the sides of the notch 652, and check claws 654 projecting 
slant upward are formed on the fronts of the legs 653. Further, the bottom plate portion 651 has a hook portion 655 
formed on the rear portion thereof, which projects downward from the bottom of the bottom plate portion 651 and 
turns upward in a V-letter shape. The upright portion 660 has an opening 661 formed on the middle portion thereof. 
[0085] The front portion of the top board portion 670 is bent to form a blade spring portion 671, and the blade 
spring portion 671 has a recess 672 formed on the front center thereof, and both sides of the recess 672 form a pair 
oflegs~673 7'F ronrportibl ns~67 3 A~dfthe~l eg"s~673~are"bent - upwardrand~are _ in~contact-with-the~legs*'653~of-the"bottom-- 
plate portion 651. Further, the blade spring portion 671 has a virtually triangular opening 674 formed thereon, and 
thereby achieves higher elasticity. The top board portion 670 is provided with a U-Ietter shaped cut 676 on a rear 
portion 675, and the portion surrounded by the cut 676 forms a blade spring portion 677. The blade spring portion 
677 is bent, and a rear end portion 677A thereof is bent upward and is in contact with the bottom plate portion 651. 
And, the blade spring portion 671 and the blade spring portion 677 constitute a blade spring. 

[0086] Further, the top board portion 670 has a reverse V-letter shaped handle portion 678 formed on the rear 
portion thereof, and the handle portion 678 thrusts out backward from the upright portion 660. 

[0087] In order to contain the sheet stale ST in the cartridge body 602 in a stacked state, the first process is 
to stack the sheet staple ST on the bottom plate portion 651 of the blade spring unit 650, and then to sandwich the 
stacked sheet staple ST between the bottom plate portion 651 and the blade spring portions 671, 677, as shown in 
Fig. 65. And, the blade spring unit 650 with the sheet staple ST stacked is inserted in the cartridge body 602 from 
the rear opening 604 thereof. As the blade spring unit 650 is inserted to a specific position of the certridge body 
602, the hook portion 655 of the blade spring unit 650 is engaged in the recess 613 of the bottom wall 610 of the 
cartridge body 602, and the crest 678A of the handle portion 678 is engaged in the hole 631 of the ceiling wall 630. 
Thus, the blade spring unit 650 is placed securaly in the chamber 603 of the cartridge body 602. 

[0088] The cartridge 600 with the sheet staple ST contained is loaded into the stapler body 10 from the arrow 
direction illustrated in Fig. 3. In the loading, the guide projections 19 of the upper walls 16 of the body case 13 
are engaged in the guide grooves 621 of the sidewalls 620 of the cartridge body 602 (see Fig. 38). The cartridge 600 
is pushed forward to be loaded. When the cartridge 600 is loaded in the stapler body 10, as shown in Fig. 3, the 
projection 612 of the cartridge body 602 is engaged in the nadir 41 of the fixed spring 40 of the body case 13; thus 
the cartridge 600 is placed securely to the stapler body. And, the slider 301 attached to the body case 13 goes into 
the opening 61 1 of the cartridge body 602. 

[Operation of the Electric Stapler] 

[0089] Next, the operation of the electric stapler 1 made up as above will be described with reference to the 
timing chart illustrated in Fig. 66. 

[0090] First, the cartridge 600 with the stacked sheet staple ST contained is loaded in advance in the stapler 
body 10 shown in Fig. 3. When the motor M is not driven, the driver holder 101 and the forming holder 110 stay at 
the home position illustrated in Fig. 3. And, the slider 301 is stopped at the position illustrated in Fig. 44, by 
the projection 305 of the slider 301 being in contact with the disc 441 of the drive gear holder 440, as shown in 
Fig. 39 and Fig. 44. Further, the end portion 51 2A of the anvil 510 goes into the driving passage 601, passing 
through the notch 645 of the guide plate 643 of the cartridge 600. 

[0091] When the motor M is driven by a filing signal from a facsimile or a printer not illustrated, the drive 
shaft 410 rotates clockwise in Fig. 4 through the drive gear 401, the planet gears 425, 437, 444, and the gears 424A, 
435A, etc., and the cams 470 to 473 and the drive gear holder 440 rotate integrally with the drive shaft 410. 
[0092] As the drive gear holder 440 rotates and the notch 445 of the disc 441 comes to the position illustrated 
in Fig. 67, the projection 305 of the slider 301 comes off the disc 441 of the drive gear holder 440; and 
accordingly the slider 301 moves forward by the energizing force of the springs 320 and goes into the notch 445. As 
the slider 301 moves forward, the end portion 334A of the claw 334 of the sending plate 330 thrusts out over the 
upper face of the base portion 302 of the slider 301 as shown in Fig. 45, whereby the sheet staple ST stacked in the 
lowest layer, contained in the cartridge 600, is sent out forward (time T1 in Fig. 66). 

[0093] The sheet staple ST is sent out until the leading staple S1 is brought into contact with the lower 
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portion of the guide wall 643 of the cartridge 600, as shown in Fig. 60. The leading staple S1 brought into contact 

with the lower portion of the guide wall 643 is placed on the one end of the driving passage 601. And, the staple S1 

is brought into contact with the lower face of the end portion 512Aof the anvil 510, as shown in Fig. 33. 

[0094] And, accompanied with the rotation of the forming cam 472, the forming holder 110 lifts up. With this 

lifting-up, the forming plates 111, 112 start to form the staple S1 in the U-letter shape (time T2). As the gear 

holder 440 further rotates, the slope 446 of the disc 441 comes in contact with the front of the projection 305 of 

the slider 301, and accompanied with the rotation of the drive gear holder 440, the slope 446 pushes the slider 301 

backward against the energizing force of the springs (time T3); thus the slider 301 is moved backward. 

[0095] During the backward movement of the slider 301, the sheet staple ST is about to be pushed backward, 

however the check claws 654 of the bride spring unit 650 of the cartridge 600 prevent the sheet staple ST from being 

pushed back. 

[0096] On the other hand, the lifting-up of the forming holder 110 swings the clincher links 201 from the 
position (home position) illustrated in Fig. 69 and Fig. 70 to the position illustrated in Fig. 71 and Fig. 72 (time T4) 
. This swing takes off the shaft 33 from the contact faces 202A of the clincher links 201, and off the shaft 32 from 
the supporting faces 203A of the clincher links 201. Thereby, the clincher guide 210 swings anticlockwise about the 
shaft 31 together with the clincher arm 220 by the energizing force of the spring 260. 

[0097] As it swings to the position illustrated in Fig. 71 and Fig. 72, the clincher guide 210 holds the sheet 
bundle P mounted on the ceiling wall 630 of the cartridge 600 (time T5). On the other hand, the swing of the 
clincher guide 210 and the clincher arm 220 takes off the shaft 32 from the recesses 254 of the suspended plates 251, 
an d accordingly t he sus pended p lates 251 move backward by the energizing force of the spring 260. This movement 
"brings the slant faces 253A of the suspeTibell~plates~25'1"into contact^ith~trie^h^ft~3'2~^TB'Ttops the suspended" 
plates 251 at the position illustrated in Fig. 71. The clincher guide 210 is locked at the position illustrated in 
Fig. 71, by the suspended plates 251 (time T5). 

[0098] And, as the forming holder 110 goes up to the position illustrated in Fig. 34, the bent portion 521 of 
the blade spring 520 pushes up the forming holder 110, the blade spring 520 bends as shown in Fig. 34 and Fig. 35. 
This bending moves the anvil 510 forward, and the end portion 51 2A of the anvil portion 512 retreats from the 
driving passage 601 of the cartridge 600 (time T6). At that moment, the forming holder 110 reaches the upper dead 
point, and the U-letter forming of the staple S1 is completed. 

[0099] Thereafter, the rotation of the driver cam 470 lifts up the driver holder 101, and the driver 102 pushes 
the staple S1 formed in the U-letter shape into the driving passage 601 and shoots out the staple S1 from the other 
end of the driving passage 601 (time T7). While the staple S1 is shot out from the other end of the driving passage 
601, both the legs Sa of the staple S1 pierce through the sheet bundle P. As shown in Fig. 73, both front ends Sb of 
the legs Sa having penetrated the sheet bundle P forward against the recess 218 of the clincher guide 210. Further, 
accompanied with the lifting-up of the driver holder 101, the front ends Sb of the legs Sa are guided to the slopes 
21 8A of the recess 218, where both the legs Sa are bent inward, and the front ends Sb forward against the groove 227 
of the clincher arm 220 as shown in Fig. 74. 

[0100] As the driver holder 101 reaches the upper dead point, the staple S1 is completely shot out from the 
other end of the driving passage 601 (time T8), and the front ends Sb of both the legs Sa of the staple S1 are 
guided into the groove 227 of the clincher arm 220 to bend both the legs Sa further inward as shown in Fig. 75. 
[0101] Now, a great amount of force is exerted on the front end of the clincher guide 210, when the staple S1 is 
shot out from the other end of the driving passage 601; however, being locked by the suspended plates 251, the 
clincher guide 210 is prevented from swinging clockwise. Further, by decreasing the angles of the slant faces 253A 
of the suspended plates 251 to the horizontal plane, the spring 260 having a small amount of energizing force will 
securely lock the clincher guide 21 0. 

[0102] The decreasing of the energizing force of the spring 260 will decrease the size of the spring 260, and 
will lower impact noises generated when the front end of the clincher guide 210 collides to the sheet bundle P. 
[0103] As the staple S1 is completely shot out from the driving passage 601, the forming holder 110 descends by 
the rotation of the forming return cam 473 (time T9). The descending of the forming holder 110 releases the pushing- 
up of the bent portion 521 of the blade spring 520. Accompanied with this releasing, as shown in Fig. 32 and Fig. 33, 
the energizing force of the blade spring 520 moves the anvil 510 backward, and the end portion 51 2A of the anvil 
portion 512 passes through the notch 645 of the guide plate 643 of the cartridge 600 to enter directly before the 
driving passage 601 (time T10). 

[0104] Further, the descending of the forming holder 110 swings the clincher links 201 anticlockwise from the 
position illustrated in Fig. 71 and Fig. 72. With this swing, the contact faces 202B of the clincher links 201 
pushes the shaft 33 forward. Thereby, the shaft 33 moves forward along the long holes 215 of the clincher guide 210, 
and accompanied with this forward movement of the shaft 33, the clincher arm 220 swings about the shaft 31 from the 
clincher guide 210. And, when the clincher links 201 swing to the position illustrated in Fig. 76 and Fig. 77, the 
clincher arm 220 swings to the position illustrated in Fig. 52 and Fig. 77, from the clincher guide 210 (time T11). 
[0105] Accompanied with this swing of the clincher arm 220, the clincher portion 226 goes down, which bends both 
the legs Sa of the staple S1 entered in the groove 227 of the clincher portion 226, as shown in Fig. 78. Thus, the 
descending of the clincher portion 226 of the clincher arm 220 bends both the legs Sa of the staple S1, whereby both 
the legs Sa thereof can be flattened completely. Further, the bending of both the legs Sa of the staple S1 is 
carried out by the swing of the clincher arm 220, and the construction of the clincher mechanism 200 is simplified 
accordingly. 
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[0106] As the descending of the forming holder 110 swings the clincher links 201 anticlockwise to the position 
illustrated in Fig. 79 and Fig. 80 from the position illustrated in Fig. 76 and Fig. 77 (time T13), the contact 
faces 202B of the clincher links 201 further pushes the shaft 33 forward. Thereby, the shaft 33 moves further 
forward along the long holes 215 of the clincher guide 210. This movement holds the clincher arm 220, during the 
time T11 to T12, at the position illustrated in Fig. 52 and Fig. 77, whereby both the legs Sa of the staple S1 are 
bent flat securely. 

[0107] In the forward movement of the shaft 33, the first link plates 271 together with the shaft 33 move 
forward to turn the second link plates 280 about the shaft 31. The turning of the second link plates 280 moves the 
suspended plates 251 forward through the shaft 34 to release the lock of the clincher guide 210 (time T12). 
[0108] As the clincher links 201 swing to the position illustrated in Fig. 79 and Fig. 80, the shaft 32 of the 
clincher guide 210 comes in contact with the supporting faces 203A of the clincher links 201. And, the rotation of 
the driver return cam 471 starts to descend the driver holder 101 (time T13). 

[0109] In conjunction with the descending of the forming holder 110, as the clincher links 201 swing 
anticlockwise to the position illustrated in Fig. 81 and Fig. 82, the contact faces 202B of the clincher links 201 
further push the shaft 33 forward to move the first link plates 271 to the position illustrated in Fig. 81 (time T14) 
. The forward movement of the first link plates 271 is about double the movement of the first link plates 271, 
because the distance L2 between the shaft hole 281 and the shaft hole 283 is set to about double the distance L3 
15 between the shaft hole 281 and the shaft hole 282. Therefore, a slight movement of the first link plates 271 will 
significantly move the suspended plates 251 to securely release the lock of the clincher guide 210. 
[0110] On the other hand, when the clincher links 201 swing to the position illustrated in Fig. 81 and Fig. 82, 



10 



the shaft 32 pushes up the supporting faces 203A~of lhe^lincheTlinks~20"1 , so trial~the~cli richer guide~2"1'0^s~weir" 
as the clincher arm 220 swings clockwise about the shaft 31 against the energizing force of the spring 260. Since a 
small amount of the energizing force suffices for the spring 260, the load of the motor M becomes decreased. 
20 [0111] And, as the driver 102 goes down to the specific position, accompanied with the descending of the driver 
holder 101, the end portion 512Aof the anvil portion 512 goes into the driving passage 601 (timeT14a). 
[0112] Next, as the forming holder 110 goes down to the home position (time T15), the driver holder 101 also 
goes down to the position illustrated in Fig. 3, and the clincher links 201 turn to the position illustrated in Fig. 
69 and Fig. 70. When the clincher links 201 come back to the position illustrated in Fig. 69 and Fig. 70, the shaft 
25 33 comes off the contact faces 202B of the clincher links 201. Accordingly, the energizing force of the springs 227 
moves the shaft 33 backward along the long holes 215 of the clincher guide 210. This movement of the shaft 33 swings 
the clincher arm 220 clockwise about the shaft 31 to the clincher guide 210. 

[0113] Further, the shaft 32 attached to the clincher guide 210 is hooked in the recesses 254 of the suspended 
plates 251, and the shaft 33 is brought in contact with the contact faces 202A of the clincher links 201 by the 
energizing force of the spring 260. And, the micro switch 29 detects the clincher links 201 having come back to the 

30 home position illustrated in Fig. 69 and Fig. 70, thus stopping the drive of the motor M. 

[0114] According to the electric stapler 1 of the embodiment, one rotation of the drive shaft 410 performs all 
the operations including the sending out of the sheet staple ST, the forming of the staple S in the U-letter shape, 
the shooting out of the staple S, and the like. Further, since the clinching operation of both the legs Sa of the 
staple S1 is achieved by the swing of the clincher arm 220, the structure thereof is very simple compared with a 

35 type of clinching mechanism that installs a pair of swing members on the right and left and carries out the 
clinching by the swing of the swing members, and therefore the stapler body 10 can be made up light in a small size. 
[0115] Now, in case that the sheet bundle P is considerably thick, as shown in Fig. 83, the swing of the 
clincher guide 210 becomes decreased compared with that in Fig. 71, and here the length L1 of the slant faces 253A 
is set in such a manner that the shaft 32 of the clincher guide 210 is in contact with the right ends (in Fig. 83) 
of the slant faces 253A of the suspended plates 251. Therefore, as the shooting out of the staple S gives an upward 

40 force to the front end of the clincher guide 210, the shaft 32 comes off from the slant faces 253A of the suspended 
plates 251. In consequence, the clincher guide 210 swings clockwise to go away, which prevents the buckling of the 
staple S. 

[0116] That is, in case that the thickness of the sheet bundle P is more than a specific one, the clincher guide 
210 goes off in the shooting of the staple S to avoid the buckling of the staple S. Thus, the buckling of the staple 
S will not clog up the driving passage 601 of the cartridge 600, and accordingly the drive holder 101 and the 
forming holder 110 will not stop on the way of lifting up, thereby preventing the lock of the drive shaft 410. 
[0117] Further, the swing position of the clincher guide 210 varies depending on the thickness of the sheet 
bundle P, however the relative position of the clincher arm 220 to the clincher guide 210 does not vary depending on 
the swing position thereof, as shown in Fig. 51. Therefore, the forward movement of the shaft 33, as shown in Fig. 
52, swings the clincher arm 220 to the clincher guide 210 about the shaft 31, always by the specific angle 
50 regardless of the swing position. Therefore, the legs Sa of the sheet staple S can securely be clinched regardless 
of the thickness of the sheet bundle P. 

[0118] Further, when the forming holder 110 stays at the home position, as shown in Fig. 44, the end portion 
334A of the claw 334 of the sending plate 330 is pulled in down from the upper face of the base portion 302 of the 
slider 301. Therefore, in taking out the cartridge 600 from the stapler body 10, the end portion 334A of the claw 
334 will not catch the sheet staple ST, whereby the cartridge 600 can be drawn out without a catch. 
[0119] Further, according to the embodiment, since the blade spring portions 671, 677 press the sheet stale ST 
stacked in the chamber 603 of the cartridge 600, only a small space is needed for the layout of the blade spring 
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portions 671, 677, and the chamber 603 with a low height can contain the sheet staple ST with increased number of 
stacking. Further, since the blade spring unit 650 has the blade spring portions 671, 677 and the check claws 654 
formed thereon, only taking out the blade spring unit 650 will achieve the segregation processing. Besides, only 
pulling back the handle portion 678 of the blade spring unit 650 can take out the blade spring unit 650 from the 
cartridge body 602, thus the taking out can be done very easily. 

[0120] Further, according to the embodiment, the motor M is placed under the cartridge 600 in such a manner that 
5 the motor spindle Ma of the motor M faces to the sending direction of the sheet staple ST, further the motor spindle 
Ma and the drive shaft 410 are disposed so as to be on one centric straight line, and the planet gears 425, 437, 444 
for reduction are disposed along the drive shaft 410; and therefore, the planet gears 425, 437, 444 can be laid out 
along the longitudinal direction of the cartridge 600 so as to be overlapped, and they can be laid out within the 
width of the cartridge 600 accordingly. In addition, plural reduction gears are not necessary to be placed in 
parallel on the side walls in the direction perpendicular to the sending direction of the sheet staple ST, whereby 
10 the drive mechanism 400 that drives the drive shaft 410 can be made compact, and the stapler body 10 can be made 
compact. Further, since the cams 470 to 473 installed on the drive shaft 410 directly move up and down the driver 
holder 101 and the forming holder 110, the driver 102 and the forming plates 111F, 112F are not necessary to be 
provided with the link mechanism for the up-and-down movement thereof, and accordingly, the structure for the up-and- 
down movement can be simplified, and the stapler body 10 can be made still smaller. 

[0121] Further, according to the embodiment, since the sending-out timing of the sheet staple ST by the slider 
15 301 is determined by the notch 445 of the disc 441 of the drive gear holder 440, the sending-out timing thereof can 
be set arbitrarily and precisely. 



Claims 

1. An electric stapler (1) including inside a body case (13): a sending means that sends out a sheet staple (ST) 
contained in a chamber to one end of a driving passage (601), a forming plate(111, 112) and a driver disposed to 
be able to reciprocate, a holder (101) that holds the forming plate and the driver and makes the forming plate 
and the driver reciprocate, a drive shaft (410) that reciprocates the holder, and a motor (M) that rotates the 
drive shaft (410), in which a forward motion of the forming plate forms a staple sent out to the one end of the 
driving passage (601) in a U-letter shape, the forward motion of the driver shoots out the staple formed in tile 
U-letter shape from the other end of the driving passage, and a clincher mechanism (200) clinches the legs of 
the staple shot out, the electric stapler wherein: 



the drive shaft is disposed on one centric straight line with a spindle (Ma) of the motor; and 

planet gears (425) for reduction that rotate the drive shaft by rotation of the motor spindle are disposed 
along the drive shaft. 



2. An electric stapler as claimed in Claim 1, wherein the motor is disposed in such a manner that the motor spindle 
faces to a sending direction of the sheet staple. 

35 3. An electric stapler as claimed in Claim 2, wherein the drive shaft is provided with a holder cam that directly 
reciprocates the holder. 



4. An electric stapler as claimed in Claim 1 , wherein: 



the clincher mechanism includes a clincher guide that has a rear portion pivoted rotatably to the body case 
40 and swings to hold a sheet bundle with a front end thereof and the body case, and a clincher arm disposed 

inside the clincher guide, of which rear portion is pivoted to the rear portion of the clincher guide to be 
swingable by a specific angle to the clincher guide, on a front portion of which is formed a bending groove for 
bending the legs of the staple; and 

the clincher guide swings to hold the sheet bundle with the front portion thereof and the body case, after 
45 the staple is driven to penetrate the sheet bundle, the clincher arm swings to the clincher guide by the 

specific angle, and the bending groove clinches the legs of the staple penstrated the sheet bundle. 



5. An electric stapler as claimed in Claim 4, wherein: 

50 

a long guide hole slant in a direction deflecting from the body case as it approaches toward the front end 
is formed on a first side wall formed on the clincher guide; 

a long swing hole slant more than the long guide hole, of which rear portion faces to the rear portion of 
the long guide hole, is formed on a second side wall of the clincher arm formed to face to the first side wall; 

55 

a swing shaft inserted in the long guide hole and the long swing hole is provided which is movable along 



EP 1112824 Page: 16 



the long guide hole; 



EP 1 112 824 A2 



a spring is provided which energizes the clincher guide in a direction to close the front end of the 
clincher guide; 

clincher links capable of a reciprocating swing are provided which stop the clincher guide and the clincher 
arm at an initial position; and 

when the clincher links make a go swing, an energizing force of the spring swings the clincher guide and 
the clincher arm, and a return swing of the clincher links moves the swing shaft along the long guide hole 
to thereby swing the clincher arm by a specific angle to the clincher guide. 



6. An electric stapler as claimed in Claim 1 , wherein: 

the clincher mechanism includes a clincher guide that has a rear portion pivoted rotatably to the body case 
and swings to hold a sheet bundle with a front end thereof and the body case, a pair of side walls formed 
on both sides of the clincher guide, thrusting out to the body case, and a clincher arm disposed between the 
side walls, of which rear portion is pivoted to the rear portion of the clincher guide to be swingable by a 
specific angle to the clincher guide; 

' ■ "theT^iirWer arm has a flat groove f67me"d^~the~froTin^^ 
which bends the legs of the staple; 

the side walls have recesses formed on the insides thereof, having slopes slant inward as they are away 
from the body case, which guide the legs of the staple into the flat groove; and 

after the staple is driven to penetrate the sheet bundle, the clincher arm swings to the clincher guide by 
the specific angle, and the flat groove clinches the legs of the staple penetrated the sheet bundle. 



7. An electric stapler as claimed in Claim 1, wherein the clincher mechanism includes a clincher guide having a 
bending groove to bend the legs of the staple on a front portion thereof and a rear portion pivoted rotatably to 
the body case, which swings to hold a sheet bundle with the front end and the body case, and a check plate that, 
when the clincher guide swings to hold the sheet bundle with the front portion and the body case, controls the 
clincher guide to swing in the direction opposite to the direction in which the sheet bundle is held. 

8. An electric stapler as claimed in Claim 1 , wherein: 

the electric stapler further includes a cartridge to contain the sheet staple that is detachably loaded in 
the body case; and 

the sending means, in the advance movement thereof, hooks the staple of the sheet staple contained in the 
cartridge to send out the sheet staple, and in the standby state before sending out the sheet staple, 
releases the staple from being hooked. 



9. An electric stapler as claimed in Claim 7, wherein: 

the sending means includes a sending plate having a slider that reciprocates back and forth and a sending 
claw attached to the slider that hooks the staple of the sheet staple; 

and a pressing member that, when the slider is at a standby position, presses the sending plate to remove 
the sending claw from the staple. 



10. An electric stapler as claimed in Claim 9, wherein: 

the slider slides on a sliding face formed on one side of the sheet staple; 

the sending plate is attached on the opposite side of the sheet staple on the slider, and the sending claw 
thrusts out from the other side of the slider to hook the staple of the sheet staple; 

the slider has a recess that allows a bending of the sending plate formed on a face thereof where the 
sending plate is attached; and 
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when the slider is in the standby position, the pressing member presses to bend the sending plate into the 
recess, and this bending pulls back the sending claw. 



11. An electric stapler as claimed in Claim 9, including an energizing member that energizes the sending means 
forward, and a disc rotatably disposed before the sending means to accept the sending means, wherein: 

the disc is provided with a notch that moves the sending means forward within a specific region of rotation 
angle and a guide means that returns the sending means to the standby position. 

12. An electric stapler as claimed in Claim 1 , wherein: 

the clincher mechanism includes: a clincher body that makes a forward motion, of which front portion holds 
a sheet bundle mounted on the other end of the driving passage; and a link member that makes a 
reciprocating swing by a reciprocating motion of the holder, and a fixing means that fixes the clincher 
body at a position where the front portion holds the sheet bundle; 

the clincher body has a clincher that clinches the legs of the staple penetrated the sheet bundle; and 

the reciprocating swing of the link member carries out holding the sheet bundle by the clincher body, 
fixing the clincher body by the fixing means, clinching the legs of the staple by the clincher, releasing 
the fixing of the clincher body, and releasing the holding of the she et bundle. 



13. An electric stapler as claimed in Claim 1, including an anvil mechanism that has an anvil of which end portion 
20 goes into the driving passage, which forms the staple into the U-Ietter shape, makes the end portion of the 

anvil retreat from the driving passage when the driver makes a forward motion, and makes the end portion of the 
anvil forward against the driving passage when the forming plate and the driver make a return motion. 
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FIG. 25 (A) 
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FIG. 27 
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FIG. 30(A) 
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FIG. 33 
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Fig. 40(a) 
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FIG. 43(A) 
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FIG. 48(A) 
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FIG. 50(A) 



226 



220 

^221 f> j*2 2A- 



!27 



FIG. 50(B) 



-226--^ 




2 



227 



221 222 



I 



222A 



FIG. 50(C) 

226 x 2 * 0 221 225 2 22A 




227 



FIG. 50(D) 





224 223 



EP 1112824 Page: 62 




FIG. 52 




EP 1112824 Page: 63 




EP 1112824 Page: 64 




EP 1112824 



Page: 65 




EP 1112824 



Page: 66 




EP 1112824 Page: 67 



EP1 112 824 A2 

FIG. 58 




FIG. 59 




BP 1112824 



Page: 68 




EP 1112824 



Page: 69 



EP1 112 824 A2 

FIG. 61 (A) 

.620 




622 



FIG. 6 1(B) 




EP 1112824 



Page: 70 



EP 1 112 824 A2 



645 
644 

644*^ i 
64 




643 



FIG. 62(A) 

^ 20 ,610 



640 
641 



611 



620 



FIG. 62(B) 

^ 



643 



621 



f 



6^0 



643 



630 




) 



610 612 

FIG. 62(C) 

5LL 



622 




620 " I ) sin 620 
6UA £ 2 ™ 



EP 1112824 



Page: 71 




EP 1112824 



Page: 72 




EP 1112824 



Page: 73 




EP 1112824 



Page: 74 




EP 1112824 



Page: 75 




EP 1112824 Page: 76 




EP 1112824 



Page: 77 




EP 1112824 Page: 78 




EP 1112824 Page: 79 




EP 1112824 Page: 80 




EP 1112824 Page: 81 




EP 1112824 



Page: 82 




EP 1112824 



Page: 83 




EP 1112824 



Page: 84 




EP 1112824 Page: 85 




EP 1112824 



Page: 86 




EP 1112824 Page: 87 




201A 



EP 1112824 Page: 88 




EP 1112824 



Page: 89 




EP 1112824 Page: 90 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^lUNES OR MARKS ON ORIGINAL DOCUMENT 
X3^EFERENCE(S) OR EXHIJBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



